MOFOCYCLIC SYSTEMS. In  virtue however of the  above assumption as to qb, we have
and if dQ is the whole work communicated through the coordinates <& in time dt
dQ where
If L is the kinetic energy, L is expressed in the above method as a homogeneous quadratic function of the momenta pa, j?6, therefore
= 27pa qb   (neglecting qa as assumed). For a monocyclic system we therefore have
(340)                 f = %,    f -
"
so that either g$ or i is an integrating divisor of dQ.   These results are analogous in form to the thermodynamic equation
but as Helmholtz points out, it is more difficult to obtain dynamical properties representing temperature equilibrium between two bodies, especially seeing that the condition for this in thermodynamics is that the integrating divisors of dQ for the two bodies are equal. As to the phenomena of heat flow between unequally heated bodies, a purely dynamical representation is precluded by the very character of the assumed dynamical equations, unless recourse is had to arguments of a statistical character, and even then, some assumption must necessarily be made.
A polycyclic system does not in general possess an integrating divisor for dQ. If however the changes which take place in it are such that all the cyclic velocity coordinates are always increased or decreased in the same ratio, then L will be an integrating divisor of dQ. It is to be observed that in this case the velocities are all expressible in terms of a single variable so that the system really remains monocyclic.
This condition is satisfied by a large assemblage of molecules whose velocities are distributed according to the usual Boltzmann-Maxwell Law of the Kinetic Theory of Gases, provided that the variations represented by dQ take place so slowly that this law of distribution continuously re-establishes itself.inates. Let pa, pb be the corresponding impulse -coordinates or generalised momenta, Pa, Pb the force -coordinates so that Pdq represents the work done on the system in the displacement dq. Then if U denotes the total energy expressed as a function of the position and impulse-coordinates , L, V the kinetic and potential energies ; Hamilton's modification of Lagrange's equations gives for either class
